Liquid-based pap smears as a source of RNA for gene expression analysis.
The Papanicolaou smear has contributed to a decrease in cervical cancer rates in populations that receive regular screening. However, treatment of women with mildly abnormal cells is problematic because the majority of these women do not develop neoplasia. Thus, new techniques for identification of truly precancerous cells are needed. Characterization of cellular gene expression patterns is now possible through microarray techniques that survey the expression of large numbers of genes simultaneously. Here we have assessed the feasibility of combining new microscopic and molecular technologies to determine gene expression patterns in cervical intraepithelial neoplasia grade 3 cells recovered from liquid cytology-based Papanicolaou smear slides. Laser capture microdissection was used to retrieve cervical cells from ThinPrep prepared slides. The quality of RNA recovered from these cells proved suitable for reverse transcription polymerase chain reaction and for T7 RNA polymerase-based linear amplification of messenger RNA. We developed an optimized RNA amplification protocol that permitted microarray gene expression profiling in samples of as few as 20 cervical cells. This approach combining laser capture microdissection, linear RNA amplification, and microarray gene expression analysis will enable comparison of gene expression patterns between cytologically abnormal and normal cells taken from a single slide and may assist in the differential diagnosis of histologically difficult cases.